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(54) ANTENNA DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem of electrolytic coupling 
that prevents required antenna characteristics from being maintained 
when a plurality of independently functioning antennas are arranged 
adjacently. 

SOLUTION: A plurality of the single antennas 2 and 3 functioning as the 
independent antennas are arranged adjacently. Side-face grounding 
electrodes 12 at ground potential are mounted on the side faces of the 
opposed base bodies 4 and 5 of the single antenna 2 and the single 
antenna 3. According to the constitution, the extent of an electric field in 
the direction of the adjacent single antennas 2 and 3 is inhibited, and 
electrolytic coupling between the adjacent single antennas 2 and 3 is 
weakened. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1 ] Antenna equipment characterized by to prepare the side-face grand electrode electrically connected 
with said grand electrode in the side face which faces the single antenna close to the base of at least one single 
antenna while it has the base of the dielectric which has an electric supply electrode, and more than one 
approach and arranging the single antenna of this base which prepares a radiation electrode in a principal plane 
on the other hand, and comes to prepare a grand electrode in other principal planes. 

[Claim 2] Antenna equipment according to claim 1 characterized by considering as the configuration which 
excites said two or more single antennas with the resonance frequency of the same frequency band. 
[Claim 3] The antenna equipment characterized by to prepare the side-face grand electrode electrically 
connected with said grand pattem on the side face which counters in the base of one side of each of said ** 
antenna, or both sides while have the substrate of the rectangle equipped with the grand pattern, and two single 
antennas which prepared and constituted the radiation electrode and the electric-supply electrode in the base of 
a dielectric and arrange said single antenna in the both-ends location of the diagonal line of said substrate, 
respectively. 

[Claim 4] the [ which has a radiation electrode and an electric supply electrode in the base of a dielectric, and is 
excited with the 1st resonance frequency ] ~ with 1 single antenna the [ which has a radiation electrode and an 
electric supply electrode in the base of a dielectric, and is excited with the 2nd resonance frequency higher than 
said 1st resonance frequency ] ~ 2 single antenna ~ having ~ the [ these ] — the [ 1 single antenna and ], while 
approaching and arranging 2 single antenna at least ~ the — the base of 1 single antenna — the — the antenna 
equipment characterized by preparing a side-face grand electrode in the side face which faces 2 single antenna. 
[Claim 5] It has the base of the dielectric which has the 1st and 2nd electric supply electrode. On the other hand, 
this base to a principal plane The 2nd radiation electrode electrically combined with the 1 st radiation electrode 
electrically combined with said 1 st electric supply electrode and said 2nd electric supply electrode is put side by 
side. Antenna equipment characterized by having connected with the grand electrode prepared in the another 
side principal plane of said base electrically, and constituting this side-face grand electrode while preparing the 
fragmentation slot between said 1st radiation electrode of said base, and S2iid 2nd radiation electrode and 
preparing this fragmentation Mizouchi the side-face grand electrode. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antenna equipment which gathered and constituted two or 

more single antennas. 

[0002] 

[Description of the Prior Art] In recent years, ETC (Electric Toll Collection) which **** a tariff automatically 
from the vehicle GPS (Global Positioning System) using the electric wave of a satellite is used, and it newly 
runs in road traffic is used with advanced development of a motor traffic. Although these systems consist of 
using the electric wave of a different frequency as a radio device according to individual, respectively, in order 
to arrange in the proper place of a car, constituting as one radio device is desirable. 

[0003] If it approaches and two or more single antennas are arranged in a place, electric-field association will 
arise between single antennas, and the antenna property of one side or both sides will deteriorate, for this 
reason, the ratio of the base which constitutes each ** antenna conventionally — making interference between 
single antennas small and improving an antenna property is known by making the rate of a dielectric high (the 
1990 Institute of Electronics, Information and Communication Engineers autumn national conference, B-61). 
[0004] 

[Problem(s) to be Solved by the Invention] however, the ratio of the base of a single antenna — if the rate of a 
dielectric is made high too much, electric Q of the resonance characteristic in a single antenna will become 
high, and it will become difficult to constitute a single antenna with required frequency bandwidth. 
[0005] Accomplishing this invention in order to solve the above-mentioned technical problem, the piirpose 
secures a required antenna property, and is to offer the antenna equipment which narrowed spacing between 
antennas and was miniaturized. 
[0006] 

[Means for Solving the Problem] This invention is made into a means to solve a technical problem with the 
configuration shown below in order to attain the above-mentioned purpose. Namely, while the antenna 
equipment of the 1st invention is equipped with the base of the dielectric which has an electric supply electrode, 
preparing a radiation electrode in the one side principal plane of this base, coming to prepare a grand electrode 
in an another side principal plane, carrying out single antenna plurality contiguity and euranging It is 
considering as a means to solve a technical problem with the configuration which prepared tihe side- face grand 
electrode electrically connected with the grand electrode in the side face which faces the single antenna close to 
the base of at least one single antenna. 

[0007] Since according to this invention the side-face grand electrode used as touch-down potential is prepared 
in the base side face in which a single antenna counters when it approaches and two or more single antennas 
have been arranged, termination of many of line of electric force generated from a radiation electrode is carried 
out with a side- face grand electrode, and its rate combined with the radiation electrode of the next single 
antenna decreases. If it puts in another way, compared with the base side face in which the breadth of the 
electric field generated from the radiation electrode of a single antenna has not prepared the side-face grand 
electrode, it will become remarkably small, and electric-field association with the next single antenna will 
become weak. 

[0008] For this reason, while being able to approach fiirther and being able to arrange two or more single 
antennas, the width of face of the base of a single antenna itself can be constituted narrowly, moreover, the ratio 
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of the base of a single antenna — since it is not necessary to make the rate of a dielectric high too much, the 
need and sufficient frequency bandwidth are securable as a single antenna. A single antenna is an antenna which 
is equipped with a base required as an antenna, and electrode structure, and functions as an independent antenna 
here. 

[0009] The antenna equipment of the 2nd invention is characterized by considering as the configuration which 
excites two or more single antennas with the resonance frequency of the same frequency band in above- 
mentioned invention. 

[0010] It becomes possible to consider as the configuration which can use it by adoption of this configuration as 
a transceiver antenna in two or more communication system equivalent to the number of single antennas, and 
performs transmission and reception with a separate single antenna in one communication system. 
[001 1] While the antenna equipment of the 3rd invention is equipped with the substrate of the rectangle 
equipped with the grand pattem, and two single antennas which prepared and constituted the radiation electrode 
and the electric supply electrode in the base of a dielectric and arranging a single antenna in the both-ends 
location of the diagonal line of a substrate, respectively The base of one side of each ** antenna or both sides 
constitutes having prepared the side-face grand electrode electrically connected with a grand pattem in the side 
face which counters as a description. 

[0012] In this configuration, the magnitude of the substrate which installs a single antenna is usually limited by 
the space in a case of the radio device carrying antenna equipment. For this reason, by installing a single 
antenna in the location of the diagonal line of a substrate, in the substrate of the limited magnitude, two or more 
single antennas can be estranged as much as possible, and can be arranged. Moreover, although the base of a 
single antenna is constituted as a rectangular parallelepiped, a side-face grand electrode is formed in the side 
face of the nearest side among base side faces. 

[0013] For example, when there are a base of the next single antenna and the 2nd page of an approaching side 
face, a side-face grand electrode is prepared ranging over two approaching side faces. At this time, a side-face 
grand electrode may be deflected and prepared in the side-face part which could prepare in the whole base side 
face, and faced each other close at hand. According to the synergistic effect of having extended spacing 
between single antennas, and side-face grand electrode installation, in any case, the breadth of the electric field 
by the side of the approaching single antenna can be controlled greatly, and electric-field association between 
single antennas can be sharply weakened to it. 

[0014] the [ which the antenna equipment of the 4th invention has a radiation electrode and an electric supply 
electrode in the base of a dielectric, and is excited with the 1 st resonance frequency ] — with 1 single antenna 
the [ which has a radiation electrode and an electric supply electrode in the base of a dielectric, and is excited 
with the 2nd resonance frequency higher than the 1st resonance frequency ] — 2 single antenna — having — the 
[ these ] — the [ 1 single antenna and ], while approaching and arranging 2 single antenna at least — the — the 
base of 1 single antenna — the — it constitutes as a description having prepared the side-face grand electrode in 
the side face which faces 2 single antenna. 

[0015] this invention — setting ~ the — 2 single antenna — the — although constituted more highly than the 
resonance frequency of 1 single antenna — the — the higher harmonic of 1 single antenna — the — the time of 
resembling the resonance frequency of 2 single antenna — the — the interference to 2 single antenna occurs, the 
[ in this case, ] — the [ which faces 2 single antenna ] — preparing a side- face grand electrode in the base side 
face of 1 single antenna — the — electric- field association with 2 single antenna — weakening — the — 
degradation of the antenna property of 2 single antenna can be prevented. 

[0016] The antenna equipment of tiie 5th invention is equipped with the base of the dielectric which has the 1st 
and 2nd electric supply electrode. The 2nd radiation electrode combined as electrically as the 1 st radiation 
electrode and the 2nd electric supply electrode of this base which are electrically combined with the 1st electric 
supply electrode on the other hand at a principal plane is put side by side. While preparing a fragmentation slot 
between the 1st radiation electrode of a base, and the 2nd radiation electrode and preparing a side-face grand 
electrode in this fragmentation slot, it is characterized by having connected with the grand electrode prepared in 
the another side principal plane of a base electrically, and constituting this side-face grand electrode. 
[0017] According to invention of this configuration, the single antenna which puts two radiation electrodes side 
by side to one base, and functions on it according to an individual, respectively is constituted. For this reason, 
although two radiation inter-electrode electric-field association becomes strong inevitably, since the side- face 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 4/2005 



BEST AVAILABLE COPY 



JP^002-252515A [DETAILED DESCRIPTION] 

• 1 



Pages of 8 



grand electrode was prepared for fragmentation Mizouchi who prepared between two radiation electrodes and 
this side-face grand electrode is connected to the grand electrode of touch-down potential, the breadth of the 
electric field emitted from a radiation electrode becomes small in the part of a side-face grand electrode, and 
approaching radiation inter-electrode electric-field association becomes weak. 
[0018] 

[Embodiment of the Invention] Below, the example of an operation gestalt concerning this invention is 
explained based on a drawing. Drawing 1 shows the example of the 1st operation gestalt of the antenna 
equipment concerning this invention, and drawing 2 shows the example of an operation gestalt of a single 
antenna. 

[0019] In drawing 1 , the antenna substrate 1 is the configuration of a right-angle quadrilateral, and the grand 
pattern which used the electrical conducting material for the whole surface and which is not illustrated is 
formed in the front face or the rear face. Two single anteimas 2 and 3 are put in order in parallel, and the front 
face of the antenna substrate 1 is approached, and it is arranged. 

[0020] The single antennas 2 and 3 are constituted using the rectangular parallelepiped-like bases 4 and 5 using 
the material of a dielectric, as shown in drawing 2 . The strip radiation electrodes 6 and 7 are formed in one 
principal plane (front face) of bases 4 and 5, and the grand electrodes 10 and 1 1 are formed in the whole surface 
except for the perimeter of the electric supply electrodes 8 and 9 at the principal plane (rear face) of another side 
of bases 4 and 5. Furthermore, the side-face grand electrodes 12 and 13 are formed, the single antennas 2 and 3 
go to the side face which extends in the longitudinal direction of bases 4 and 5, and the side face of bases 4 and 
5 in which the side-face grand electrodes 1 2 and 1 3 were formed is arranged in it. 

[0021] It connects with the grand electrodes 10 and 1 1 electrically, and the grand electrodes 10 and 1 1 are 
electrically connected to the grand pattern of the antenna substrate 1, and the side- face grand electrodes 12 and 
13 make the side-face grand electrodes 12 and 13 touch-down potential. Moreover, the electric supply 
electrodes 8 and 9 formed in the side face of each bases 4 and 5 are connected to the electric supply pattern 
according to individual which was formed in the antenna substrate 1 and which is not illustrated, respectively. 
These electric supply electrodes 8 and 9 are electrically combined with the radiation electrodes 6 and 7 through 
the electrostatic capacity between the radiation electrodes 6 and 7. 

[0022] In an above-mentioned configuration, if transmitted power is supplied to the radiation electrodes 6 and 7 
of each ** antennas 2 and 3 according to an individual from the electric supply electrodes 8 and 9, each ** 
antennas 2 and 3 will be excited with the resonance frequency set up beforehand, and will emit an 
electromagnetic wave to space. At this time, the electric field which go in the direction of the next single 
antennas 2 and 3 are formed among the side-face grand electrodes 12 and 13, and the electric field combined 
with the radiation electrodes 6 and 7 of the next single antennas 2 and 3 become weak, emission (breadth of 
electric field) of the electric field by the side of the side face of the bases 4 and 5 which have not prepared the 
side- face grand electrode if it puts in another way — as usual --**-- although it becomes, in the side-face side 
of the bases 4 and 5 which formed the side-face grand electrodes 12 and 13, the single antenna 2 and the field 
strength which combines between three become weak. 

[0023] Therefore, even if it does not make high specific inductive capacity of the bases 4 and 5 of the single 
antennas 2 and 3 too much, it can approach, the single antennas 2 and 3 can be arranged, and the part and 
antenna equipment can be constituted small. Moreover, since the width of face of bases 4 and 5 can be 
narrowed and constituted according to the width of face of the radiation electrodes 6 and 7, if the same in the 
dimension of the antenna substrate 1 , large spacing of two single antennas 2 and 3 can be taken, and it can 
consider as the configuration which weakened fiirther electric-field association of two single antennas 2 and 3. 
[0024] In addition, although the side-face grand electrodes 12 and 13 were formed in the base side face in which 
two single antennas 2 and 3 counter, in the above-mentioned example of an operation gestalt, a side-face grand 
electrode besides fixed distance ****** may be prepared in the base side face in which the electric supply 
electrodes 8 and 9 were formed from the electric supply electrodes 8 and 9. Moreover, a side-face grand 
electrode may be prepared only in the side face of one bases 4 and 5 of the single antennas 2 and 3. 
Furthermore, in the above-mentioned single antennas 2 and 3, although the side-face grand electrodes 12 and 13 
were formed in a part of side face of bases 4 and 5, the side-face grand electrodes 12 and 13 may be formed all 
over the side face in which bases 4 and 5 counter. The magnitude of the side-face grand electrodes 1 2 and 1 3 is 
decided with extent of electric-field association between the single antenna 2 and 3, and the antenna property of 
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each ** antennas 2 and 3. 

[0025] Moreover, although the single antennas 2 and 3 were shown as a single antenna which uses the almost 
same frequency band as a single antenna of the same magnitude that is. Change the specific inductive capacity 
of bases 4 and 5 mutually, or the dimension of the radiation electrodes 6 and 7 is changed. It is good also as a 
single antenna of a different frequency, and when using the dielectric material of the specific inductive capacity 
same as a base of the single antennas 2 and 3, the dimension of a base and the dimension of the radiation 
electrodes 6 and 7 may be changed, and may be constituted as a single antenna of a different frequency. Thus, 
by constituting, each ** eintennas 2 and 3 can be used as a single antenna with which communication system 
differs, 

[0026] Furthermore, although two single antennas 2 and 3 have been arranged to the antenna substrate 1 , 
according to an application, more than one can be arranged with three pieces and four pieces, and it can 
constitute from an above-mentioned example of an operation gestalt. Also in this case, a side-face grand 
electrode is prepared in the base side face of the next single antenna. Thereby, electric-field association between 
each ** antenna can be weakened, and the property of each ** antenna can be secured. Moreover, the signal 
circuit which processes a transceiver signal using a margin can be established in the antenna substrate 1 . 
[0027] Furthermore, each above-mentioned ** antennas 2 and 3 are good also as a configuration which 
switches and uses transmission and reception as an antenna with which commimication system differs, and 
good again also as a configuration which uses it as a single antenna only for [ the single antenna 1 ] 
transmission, and uses the single antenna 2 as a reception only single antenna. Moreover, each ** antennas 2 
and 3 can be constituted as a double resonance single antenna, in order to extend frequency bandwidth. 
[0028] The example of the 2nd operation gestalt of the antenna equipment concerning this invention is 
explained using drawing 3 . Drawing 4 shows the example of an operation gestalt of the single antenna used in 
the example of the 2nd operation gestalt. In addition, the same sign is given to the same component as the 
example of the 1st operation gestalt, and duplication explanation of the intersection is omitted. 
[0029] In drawing 3 , two single antennas 14 and 15 are detached and arranged in the location used as the 
vertical angle of the antenna substrate 1 . A permission dimension is determined by the magnitude of the case of 
the radio device by which the antenna substrate 1 is carried. For this reason, when gathering and arranging two 
or more single antennas 14 and 15 to the antenna substrate 1, a limited substrate area is utilized for the 
maximum and the single antennas 14 and 15 are installed. Since the location which serves as a vertical angle in 
the antenna substrate 1 of a right-angle quadrilateral is most separated, spacing between the single antenna 14 
and 1 5 can be extended as much as possible by arranging the single antennas 14 and 1 5 to a part for the comer 
of the direction of the diagonal line. 

[0030] In this case, a side- face grand electrode is prepared in the side face of the bases 14 and 15 which face the 
single antenna 14 of the other party, or 1 5 at the bases 4 and 5 of the single antennas 14 and 1 5. In the example 
of an operation gestalt of drawing 3 , the bases 4 and 5 of a rectangular parallelepiped are used, and since the 
side face in which the single antennas 14 and 15 counter tums into the longitudinal side faces 4a and 5a and the 
short hand side faces 4b and 5b as shown in drawing 4 R> 4, the longitudinal side-face grand electrodes 16 and 
1 7 and the short hand side- face grand electrodes 1 8 and 1 9 are formed in these side faces, respectively. 
[003 1 ] In addition, altiiough the longitudinal side-face grand electrodes 1 6 and 1 7 are deflected and formed in 
the direction of an other party single antenna which counters in the longitudinal side faces 4a and 5a of bases 4 
and 5, they may be continued and prepared in the overall length of the longitudinal direction of bases 4 and 5. 
Moreover, even if the bases 4 and 5 of the single antennas 14 and 15 are long and detach and arrange the single 
antennas 14 and 1 5 in the direction of the diagonal line of the antenna substrate 1 , when the part to which the 
longitudinal side faces 4a and 5a of bases 4 and 5 are parallel is large, the longitudinal side-face grand 
electrodes 16 and 17 can be formed only in the longitudinal side faces 4a and 5a. 

[0032] According to above-mentioned antenna equipment, it adds to both the ** antenna 14 by having prepared 
the side- face grand electrode, and the contraction effectiveness of electric-field association between 15. 
Furthermore, since spacing of the single antenna 14 and the single antenna 15 becomes large compared with the 
example of the 1 st operation gestalt of drawing 1 , if electric-field association between both the ** antenna 14 
and 15 can be weakened and is put in another way also by this, isolation between both the ** antenna 14 and 15 
can be improved. According to this synergistic effect, the single antenna 14 and electric-field association 
between 15 become still smaller, and the single antennas 14 and 15 become close to an independent antenna 
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property. 

[0033] Moreover, since large installation spacing of the single antennas 14 and 15 can be taken, the mutual 
intervention of the single antennas 14 and 15 becomes smaller, and the directional characteristics of the 
electromagnetic wave emitted to space serve as each ** antenna 14 and directional-characteristics 
approximation of 15 original from the radiation electrodes 6 and 7. 

[0034] The example of the 3rd operation gestalt of the antenna equipment concerning this invention is explained 
using drawing 5 . In addition, the same sign is given to the same component as the example of the 1st operation 
gestalt, and duplication explanation of the intersection is omitted. 

[0035] In drawing 5 , the antenna 20 for GPS and the antenna 21 for ETC are approached and installed in the 
front face of the antenna substrate 1 . Since the center frequency of the GPS antenna 20 is 1 .575GHz and the 
center frequency of the ETC antenna 21 is 5.8GHz on the other hand, the volume of a base can constitute the 
ETC antenna 21 from a GPS antenna 20 small. The effective track length L of the radiation electrodes 24 and 
25 of each antennas 20 and 2 1 will be decided by L=lambda / 2 rootepsilon here, if wavelength of epsilon and 
resonance frequency is set to lambda for the effectual specific inductive capacity of bases 22 and 23. 
[0036] That is, since the bases 22 and 23 of the GPS antenna 20 and the ETC antenna 21 consist of ceramic 
ingredients of the same specific inductive capacity and the radiation electrode 25 of the ETC antenna 21 can be 
small constituted from a radiation electrode 24 of the GPS antenna 20, the principal plane of the base 23 which 
forms the radiation electrode 25 consists of small principal planes of the base 22 which forms the radiation 
electrode 24. Moreover, the thickness of a base 23 is constituted more thinly than the thickness of a base 22. In 
addition, the configuration of an electric supply electrode and a grand electrode is the same as that of the 
example of the 1st operation gestalt of drawing 1 . 

[0037] It being characteristic in this example of the 3rd operation gestalt is that the side-face grand electrode 12 
is formed in opposite side- face 22a of the base 22 of the antenna 20 with the lower resonance frequency which 
excites the radiation electrodes 24 and 25 among the side faces in which the bases 22 and 23 of the GPS antenna 
20 and the ETC antenna 21 counter, i.e., a GPS antenna, and the side-face grand electrode is not prepared in 
opposite side-face 23a of the base 23 of the ETC antenna 21 . 

[0038] Thus, in gathering the antenna of the communication system with which the frequencies to be used differ 
and constituting antenna equipment, the electric field of the high order resonance component in the resonance 
frequency of the GPS antenna 20 which is a low frequency carry out electric-field association with the ETC 
antenna 21, but since the side-face grand electrode 12 is formed in side-face 22a of the base 22 of the GPS 
antenna 20, the electric field of the high order resonance component which goes in the direction of the ETC 
antenna 21 can be controlled. On the other hand, the resonance frequency of the ETC antenna 21 which is a 
high frequency hardly does effect to the resonance frequency of the GPS antenna 20. 
[0039] As mentioned above, degradation of the antenna property in the ETC antenna 21 can be prevented, 
maintaining the antenna property of the GPS antenna 20, since interference of the GPS antenna 20 to the ETC 
antenna 21 becomes small. That is, the GPS antenna 20 and the ETC antenna 21 can demonstrate sufficient 
antenna property in each conmixmication system. 

[0040] The example of the 4th operation gestalt of the antenna equipment concerning this invention is explained 
using drawing 6 . A characteristic thing is that two single antennas are constituted by one base in this example 
of an operation gestalt, without using the antenna substrate 1 shown in drawing 1 . 

[0041] In drawing 6 , the strip radiation electrodes 27 and 28 are formed in the principal plane of the base 26 of 
a rectangular parallelepiped in parallel like the example of the 1st operation gestalt of drawing 1 . Between the 
radiation electrode 27 and the radiation electrode 28, the fragmentation slot 29 which divides the principal plane 
in which the radiation electrodes 27 and 28 were formed is formed. The side-face grand electrode 30 is formed 
in the base and side face of this fragmentation slot 29, and it connects with the grand electrode which was 
prepared in other principal planes (rear face) of a base 26 through the connection electrode 31 prepared in the 
side face of a base 26 and which is not illustrated. In addition, the electric supply electrode 32 is formed for 
every [ each radiation electrode 27 and ] 28 using the side face of a base 26 with the same configuration as the 
example of the 1 st operation gestalt of drawing 1 . 

[0042] In the antenna equipment of this configuration, the thickness of the part which formed the fragmentation 
slot 29 of a base 26 is thin compared with the part which formed the radiation electrodes 27 and 28, and since 
the side-face grand electrode 30 is formed in the fragmentation slot 29 and it is considering as touch-down 
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potential, the part of the radiation electrodes 27 and 28 functions as an independent single antenna. 
[0043] If power is supplied to the radiation electrodes 27 and 28 through each electric supply electrode 32 also 
in an above-mentioned configuration, transmission and reception of an electromagnetic wave will be attained. 
Also in this case, since the side-face grand electrode 30 is formed in the fi-agmentation slot 29, the electric field 
which combine the radiation electrodes 27 and 28 mutually can be weakened. That is, even if it constitutes 
antenna equipment using one base 26, the part which formed each radiation electrode 27 and 28 can secure the 
antenna property as a single antenna. 

[0044] An experimental result is explained using Table 1 and 2. The configuration of the single antenna used 
for the experiment is shown in drawing 7 . In drawing 7 , for a b2ise and 35, as for a side-face grand electrode 
and 37, a radiation electrode, and 36 and 38 £ire [ a grand electrode and 39 ] electric supply electrodes, and 34 is 
the same configuration as the single antenna of drawing 1 , The side-face grand electrodes 36 and 38 were 
formed in the side face in which a base 34 counters, namely, the side-face grand electrode 36 ~ the lower half 
of the side face of a base 34 ~ preparing ~ the grand electrode 37 — connecting — the side-face grand electrode 
38 — fi"om the electric supply electrode 39 — detaching — the both sides ~ and it prepared in the lower half of 
the side face of a base 34, and connected with the grand electrode 37. 

[0045] Table 1 shows the combination of two single antenna arrangement aiming at obtaining the experimental 
data of antenna equipment. 
[0046] 
Table 1] 
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[0047] In the experiment, although dimensions differed, they prepared two single antennas 40 and 41 of the 
same electrode configuration. The single antenna 40 shown in Table 1 was an antenna for GPS, and electric 
power was supplied, or the single antenna 41 constituted power with a fi-equency of 1 .575GHz as an antenna for 
ETC, and it supplied power with a fi-equency of 5.8GHz. And it has arranged at intervals of [ d ] 19nim on the 
substrate which has the grand pattern groimded in both the ** antennas 40 and 41 . 

[0048] A straight line with a square parallel [ a graphic form ] to two sides in which a base 34 is shown and 
which a square counters as shown in drawing 8 shows the location of the side- face grand electrodes 36 and 38 
by C-3 showing the configuration method of both the ** antennas 40 and 41 firom the notation A-1 in Table 1, 
and ** mark shows the location of the electric supply electrode 39. 

[0049] The notation A-1 to A-3 of Table 1 is a gestalt which tumed the electric supply electrode 39 side of the 
single antenna 40 to the single antenna 41, and has arranged it. B-1 to B-3 It is the gestalt which tumed to the 
single antenna 41 the base side face in which the side-face grand electrodes 36 and 38 of the single antenna 40 
were not formed, and has arranged it, and C-1 to C-3 is a gestalt which tumed to the single antenna 41 the base 
side face in which the side-face grand electrode 36 of the single antenna 40 was formed, and has arranged it. 
[0050] Table 2 shows the actual measurement of the isolation obtained by single antenna arrangement of Table 
1. 

[0051] 



[Table 2] 
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[0052] Table 2 shows both the ** antenna 40 and the isolation (dB) showing extent of electric-field association 
between 41 . When the base side face in which the side-face grand electrodes 36 and 38 of the single antenna 40 
with a low fi-equency are not formed is turned to the single antenna 41 with a high fi-equency according to the 
measurement value of B-1 to B-3 of this table 2, you can xmderstand that there is almost no effectiveness of the 
side-face grand electrodes 36 and 38 as compared with the isolation (21.0dB) when not forming the side- face 
grand electrodes 36 and 38 at all. 

[0053] Moreover, when the base side face in which only the side-face grand electrode 36 of the single antenna 
40 was formed was turned to the single antenna 41 according to the value of C-1 to C-3, the isolation between 
both the ** antenna 40 and 41 became the best regardless of the location of the side-face grand electrode of the 
single antenna 41, and the location of an electric supply electrode. On the other hand, when the base side face in 
which the electric supply electrode 39 of the single antenna 40 was formed is turned to the single antenna 41 , 
the effectiveness which formed the side-face grand electrode 38 becomes low a little so that it may be shown as 
A-1 to A-3. This cause is considered for the electric field which leaked fi-om the electric supply electrode 39 of 
the single antenna 40 with a low fi*equency to combine with the single antenna 41 . 

[0054] Drawing 9 arranges the single emtennas 40 and 41 in the gestalt of the notation C-3 of Table 1, and 
shows the isolation property when changing the spacing d of the single antenna 40 and the single antenna 41 . 
From this graph, he can imderstand that isolation becomes good, so that the spacing d between both ** antennas 
is extended. 
[0055] 

[Effect of the Invention] Since the side-face grand electrode used as touch-down potential was prepared in the 
base side face in which at least one single antenna counters among two or more single antennas of contiguity 
arrangement according to the antenna equipment of claim 1 , the breadth of the electric field of the approaching 
direction of a single antenna can be controlled, and electric-field association between the approaching single 
antennas can be weakened. Therefore, it becomes possible to approach and to arrange two or more single 
antennas, and the miniaturization of the whole antenna equipment can be realized. Moreover, since it is not 
necessary to weaken electric-field association between the single antennas which make high specific inductive 
capacity of the base which constitutes a single antenna too much like before, and approach, sufficient frequency 
bandwidth in each ** antenna is securable. 

[0056] According to the antenna equipment of claim 2, since two or more single antennas fiinction as an 
antenna of the same fi"equency band, it can be used for various applications — a separate single antenna 
performs transmission and reception — as a set antenna of two or more communication system which can be set 
to the same commimication mode. 

[0057] Since the side- face grand electrode was prepared in the base side face in which arrange in the substrate 
of the limited dimension in the diagonal location which pulls apart two single antennas to the maximum extent, 
and a single antenna counters according to the antenna equipment of claim 3, the isolation between the 
approaching single antennas is improvable to the maximxim extent. Thereby, the directional characteristics of 
the electromagnetic wave emitted from each ** antenna are improvable. Moreover, since spacing with the next 
single antenna can be narrowed holding isolation to constant value, a substrate dimension can be made small 
and antenna equipment can be further designed to a miniaturization. 

[0058] weakening a mutual interference and securing the antenna property of each single antenna, also when 
contiguity arrangement of the single antenna of different communication system is carried out since a side-face 
grand electrode is prepared in the opposite side face of the base of the single antenna used as low resonance 
frequency when putting side by side two or more single antennas with which resonance frequency differs 
according to the antenna equipment of claim 4 — coming out ~ a facet — two or more single antennas can be 
collected in the range of a product. 

[0059] Since according to the antenna equipment of claim 5 the fragmentation slot was prepared between two 
radiation electrodes and the side-face grand electrode was prepared in the fragmentation slot also when two 
radiation electrodes were prepared using one base, two radiation electrodes can be operated as an independent 
single antenna. With the antenna equipment of this configuration, since the substrate which arranges a single 
antenna is not needed, antenna equipment can be miniaturized fiirther. 
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* NOTICES * 

JPO and NCZPI are no^ responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawing 5] 
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